This research developed from the assumption that distinct implicit and explicit self-esteem constructs require different measurement strategies. In particular, the research pursued implications of Greenwald and Banaji's (1995) definition of implicit self-esteem as "the introspectively unidentified (or inaccurately identified) effect of the self-attitude on evaluation of self-associated and self-dissociated objects" (p. 11 ).
Greenwald and Banaji's analysis summarized a widespread recent development of the view that people process social information not only in an explicit (or aware or controlled or reflective or declarative) mode but also in an implicit (i.e., unaware, automatic, intuitive, or procedural) mode (Bargh, Chaiken, Govender, & Pratto, 1992; Devine, 1989; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Greenwald & Banaji, 1995; Kihlstrom & Cantor, 1984; Wilson, Lindsey, & Schooler, 2000) . The idea of implicit operation of the self has appeared in a number of recent works (Greenwald & Banaji, 1995; Hetts, Sakuma, & Pelham, 1999; Kitayama & Karasawa, 1997; Spalding & Hardin, 1999) . These works, in turn, have roots in earlier research on indicators of the self's automatic operation (e.g., Bargh & Tota, 1988; Markus, 1977; Nuttin, 1985; Rogers, Kuiper, & Kirker, 1977) .
The distinction between explicit and implicit operation of the self is especially interesting if it turns out that the self functions differently in these two modes. Accordingly, it is useful to be able to measure self-esteem and self-concept in ways that can distinguish the self s implicit and explicit operations. Explicit measurement of self-concept has a long history (reviewed by Wylie, 1974, Anthony G. Greenwald and Shelly D. Farnham, Department oSPsychology, University of Washington.
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and not recapitulated here), whereas there is only a much sparser history of attempts to capture the self in an implicit mode of operation. Projective measures, such as the Thematic Apperception Test (McClelland, Atkinson, Clark, & Lowell, 1953; Murray, 1943) , represented the state of the art until the late 1970s, when Rogers et al. (1977) proposed the use of latencies of trait selfdescriptiveness judgments in self-concept assessment.
The Rogers et al. (1977) strategy of using trait selfdescriptiveness judgments was tried in numerous laboratory studies (reviewed, e.g., by Kihlstrom & Cantor, 1984; Greenwald & Pratkanis, 1984) . However, the limited sensitivity of these measures to individual differences led to their being used mostly to examine aggregated effects, either in the form of preexisting differences between groups or in the form of effects of experimental manipulations. In the 1990s, there has been renewed attention to implicit measures, leading to several new procedures for assessing implicit self-concept (Aidman, 1999; Bosson, Swann, & Pennebaker, 2000; Farnham, Greenwald, & Banaji, 1999; Otten & Wentura, 1999; Perdue, Dovidio, Gurtman, & Tyler, 1990) . This article reports the first studies that used the Implicit Association Test (IAT; Greenwald, McGhee, & Schwartz, 1998) as the basis for assessing the self's implicit mode of operation.
The Implicit Association Test
The IAT (Greenwald et al., 1998 ) is a general-purpose procedure for measuring strengths of automatic associations between concepts. The IAT can be illustrated with a thought experiment. Imagine sorting a standard deck of 52 playing cards, containing 13 cards in each of the four suits of clubs, diamonds, hearts, and spades. You are asked to place clubs and spades in a stack to your left, and diamonds and hearts to your right. The speed with which you can do this sorting should reflect the strength of your associations within the two pairs of categories that have to be sorted together. If two suits that must be sorted together are easily associated because of some shared attribute, the task should be relatively simple. In this example, shared color attributes provide a basis for association that makes it easy to sort clubs and spades (shared attribute: black color) to the left and hearts and diamonds (red) to the right.
What happens if color cannot be used as a grouping attribute? If your task is to sort clubs and diamonds to the left and spades and hearts to the right, then the black-left, red-right strategy no longer works, and your sorting speed should deteriorate. Interestingly, this second sorting task should discriminate bridge players from nonplayers. For bridge players, hearts and spades are well associated because they are the higher ranking suits in that game. Any bridge player can readily observe the effect of these suit-rank associations by trying to do both a rank-consistent sort (clubs+diamonds vs. hearts+spades) and a rank-inconsistent sort (clubs+hearts vs. spades+diamonds)-the rank-consistent sort should be noticeably faster for players who have learned suit ranks in a game such as bridge, but others should not show a similar speed difference.
Described abstractly, the IAT's procedure has the subject give one response to two sets of items that represent a possibly associated concept-attribute pair and a different response to a second pair of item sets that is selected to complement the first two. Association between the concept and attribute that share a response is inferred to be stronger the faster the subject performs the task. In the first investigation of the IAT, Greenwald et al. (1998) asked subjects to sort each of a series of computer-presented words by rapidly pressing a left-side or right-side key on a computer keyboard. The automatic association between a concept (e.g., flowers) and an attribute (e.g., positive valence) was measured by observing the difference in speed between a condition in which flower names and pleasant-meaning words shared the same response key (this was typically fast) and a condition in which flower names and unpleasant-meaning words shared the same response key (typically slow). In that experiment, the two concepts were flower and insect, and the two attributes was pleasant and unpleasant. The resulting IAT measure compared the aggregate association strength of flower-pleasant and insect-unpleasant with that of flower-unpleasant and insect-pleasant. The results indicated that, in aggregate, flower-pleasant and insectunpleasant were stronger associations than flower-unpleasant and insect-pleasant.
Because it uses complementary pairs of concepts and attributes, the IAT is limited to measuring the relative strengths of pairs of associations rather than absolute strengths of single associations. In practice, however, the IAT can nevertheless be effectively used because many socially significant categories form complementary pairs, such as positive-negative (valence), self-other, malefemale, Jewish-Chnstian, young-old, weak-strong, warm-cold, liberal-conservative, aggressive-peaceful, etc. '
The IAT was readily adapted to measuring implicit self-concept by observing response speeds for classification tasks in which the concept pair used in the IAT was self-other. Thus, the self-esteem IAT introduced in Experiment 1 compared self-pleasant and other-unpleasant associations with self-unpleasant and otherpleasant. Similarly, the gender self-concept IAT introduced in Experiment 2 compared self-feminine and other-masculine associations with self-masculine and other-feminine.
Validity of the IAT
The first investigations of the IAT (Greenwald et al., 1998) confirmed that the IAT could detect valence differences that were associated both with familiar nonsocial objects (flowers, musical instruments, insects, and weapons) and with significant social objects (Japanese and Korean ethnicity, and Black and White race). Greenwald et al. (1998) also demonstrated that IAT measures were stable across several procedural variations. including whether the pleasant category was assigned to a left-side or rightside response, the time interval between response to one stimulus and presentation of the next stimulus item (varied from 150 to 750 ms), and whether concepts and attributes were represented by 5 or 25 items. Observed IAT effects were also quite stable over variations in the manner of treating data from error responses and in the strategies used to deal with the typically skewed (extended upper tail) latency distributions. Later research provided additional internal validity evidence, establishing that the IAT's associationstrength measure was not influenced by variations in familiarity of items used to represent the contrasted concepts (Dasgupta, McGhee, Greenwald, & Banaji, 2000; Ottaway, Hayden. & Oakes, in press; Rudman. Greenwald, Mellott, & Schwartz, 1999) .
Several researchers have demonstrated that IAT measures can be intluenced in theoretically expected fashion by procedures that might be expected to influence automatic attitudes or stereotypes. showed that viewing photos of admirable members of stigmatized groups (African Americans or elderly) and despised members of nonstigmatized groups (European Americans or young) reduced automatic negative associations toward those groups. Blair and Ma (1999) found that writing an imagined description of a strong woman decreased IATmeasured association of male (more than female) with strength. And Rudman, Ashmore, and Gary (1999) reported that an IAT measure of race preference for White over Black was reduced among students who had completed a Prejudice and Conflict seminar taught by an African American instructor (see also Lowery & Hardin, 1999) .
Going beyond sensitivity to age , gender (Rudman, Greenwald, & McGhee, in press) , and racial and ethnic (Greenwald et al., 1998) group differences, the IAT has also been shown to be sensitive to individual differences. Correlations between parallel IAT measures of various attitudes were reported in Greenwald et al.'s (1998) Experiments 2 (r = 3.5) and 3 ( r = .46), and by r = .39) . Test-retest reliabilities of r = .65 and r = .69 were reported. respectively, by , and by Bosson et al. (2000) . Their variability notwithstanding, these figures average to indicate moderately good stability (? = .64, using r-to-Z method). Theoretically meaningful correlations of IAT measures of ingroup favoritism with multiple indicators of degree of ingroup identity as ' There have been some moderately successful attempts to use the IAT in designs that allow comparison of just two assoc~at~ons involving just one target concept, rather than comparison of two pairs of associations involving two complementary target concepts. For example, Swanson, Rudman, and Greenwald (in press) compared the association of a single target concept, smoking, with pleasant versus pleasant. Nosek and Banaji (2000) have developed a more general approach to a one-category IAT measure and have demonstrated its use with both nonsocial and social objects. Japanese or Korean were reported by Greenwald et al. (1998, Experiment 2) . Rudman and Glick (1999) reported a correlation between prejudice against female applicants in a simulated job interview and IAT-assessed gender stereotypes. Convergent validity with alternative latency-based measures of implicit attitudes has been demonstrated in correlations of IAT measures with semantic priming measures of association strength (Cunningham, Preacher, & Banaji, in press; Rudman & Kilianski, 2000) . And convergence of IAT-measured automatic race preferences with a physiological measure (fMRI-measured amygdala activation of White participants while viewing unfamiliar African American faces) has been reported by Phelps et al. (2000) .
Measuring Implicit Self-Esteem With the IAT The self-esteem IAT involves five steps (see Figure 1) . In each step, the subject presses a left or right key to rapidly categorize each of a series of stimuli that are presented in the middle of a computer screen. Instructions for the categorization task vary for the five steps, and latency is measured and averaged for each task variation. In the first step, subjects practice a target concept discrimination by categorizing items into self and other categories. In the second step, subjects practice an attribute discrimination by categorizing items into pleasant and unpleasant categories. Third, subjects categorize items into two combined categories, each including the target and attribute concept that were assigned to the same key in the preceding two steps (e.g., self+pleasant for the left key and other+unpleasant for the right key). The fourth step provides practice that reverses key assignments for either the target or attribute concept. Finally, the fifth step is like the third, but it uses the just-switched key assignments (e.g., self+unpleasant to the left, and other+pleasant to the right). Implicit self-esteem 1s measured in the form of an IAT effect, computed as the difference in mean latency between Steps 3 and 5. The self-esteem IAT effect measures how much easier it is for subjects to categorize self items with pleasant items than self items with unpleasant items. Half of the subjects do the sequence of five tasks interchanging the positions of Steps 2 and 3 with Steps 4 and 5 to counterbalance possible task order effects (Greenwald et a] ., 1998).
Experiment I :
Implicit and Explicit Self-Esteem Compared Experiment 1 was the first experiment to use the IAT to measure an aspect of self-concept-in particular, it measured implicit selfesteem. An obvious initial question to ask of a measure of implicit self-esteem is how it relates to existing self-report (or explicit) measures of self-esteem. There are two reasons to expect convergence between measures of implicit and explicit self-esteem. First. in responding to self-report measures of self-esteem, subjects presumably attempt to introspectively access their association of self with positive valence, which is what the implicit self-esteem IAT seeks to measure. Second, in repeatedly expressing positive self views on explicit measures, subjects practice and presumably strengthen the association of self with positive valence (cf., Fazio, Powell, & Herr, 1983) .
At the same time, implicit and explicit self-esteem may not be strongly related because several known influences on responses to self-report measures could affect implicit measures differently, less, or not at all. These influences on self-report measures include demand characteristics (Ome, 1962) , evaluation apprehension (Rosenberg, 1969) , impression management (Tedeschi, Schlenker, & Bonoma, 1971) , self-deception (Gur & Sackeim, 1979) . and self-enhancement (Greenwald, 1980; Taylor & Brown, 1984) .
Experiment 1 used confirmatory factor analysis to test whether implicit and explicit self-esteem measures (a) converged on a -single construct or, alternately, (b) identified distinguishable constructs. Experiment 1 also included self-report measures of impression management and self-deception (Paulhus, 199 1 ) , in the hope that these might shed light on possible differences between implicit and explicit measures that could be due to more socially desirable responding on the explicit measures.
Method

Subjects
Students from introductory psychology courses at University of Washington participated in exchange for an optional course credit. Six subjects' data were discarded for having error rates on the IAT in excess of 20% suggesting that they either misunderstood instructions or were trying to respond too rapidly. One subject's data were discarded for having mean latencies over 2 s, and another subject's data were discarded for not following instructions. Additionally, five subjects were dropped for having incomplete data."here remained 145 subjects, 93 female (64 Caucasian, 26 Asian, 3 Other) and 51 male (22 Caucasian, 26 Asian, 3 Other), in addition to one who declined to report sex.
Procedures
After being seated in a small room with a desktop computer, subjects first completed paper-and-pencil self-report questionnaires that assessed self-esteem, impression management, and self-deception.' Subjects were instructed to place their finished questionnaires in a sealed box marked "completed questionnaires," which was provided to reinforce prior instructions that subjects' anonymity and privacy were being protected. After subjects completed these questionnaires, the experimenter introduced the subject to the IAT computer program and then left the subject to complete the program in privacy. The two computer-administered IAT measures both assessed self-esteem, one assessing the associations of self versus other with pleasant-and unpleasant-meaning words and one assessing the associations of self versus other with positive and negative traits.
Explicit Measures
At the beginning of the experimental session, after subjects provided self-descriptive demographic information for age, sex, and race, they completed six self-report measures. Four of these were self-esteem measures: the Rosenberg Self-Esteem Scale (Rosenberg, 1965) , the SelfAttributes Questionnaire, (SAQ; Pelham & Swann, 1989), a thermometer scale on which participants indicated how warmly they felt toward themselves on a vertical scale anchored at bottom and top by 0 and 99, and a semantic differential scale of five items that requested self-descriptions by checking one of 7 points on scales anchored at ends by bipolar adjective pairs: uglylbeautiful, badlgood, unpleasantlpleasant, dishonestlhonest, and awfullnice. The Balanced Index of Desirable Responding (BIDR: Paulhus, 1991 ) was used to measure impression management and self-deception. The order of the six measures was counterbalanced by giving half the subjects the reverse of the order just described.
IA T Procedures
The two self-esteem IATs were administered on PC-type computers with a program that constructed idiographic IAT self-concept measures for each subject by eliciting from each a series of 18 self-descriptive (me) and 18 not-self-descriptive (nor-me) items (Farnham, 1998) . The two IATs assessed nflective and evalucitive implicit self-esteem by using, respectively, (a) pleasant and unpleasant words (e.g., diamond, health, sunrise; agony, filth, poison) as the items for the positive and negative affective concepts, and (b) positive and negative trait words (e.g., bright, noble, honest; ugly, vile, guilty) for the positive and negative evaluative concepts. The two IATs were administered in counterbalanced order. Also, for each IAT, whether the self+positive critical block was encountered first or second was counterbalanced. Complete lists of the IAT items are given in the Appendix.
To assure their understanding of the IAT procedure, subjects first completed a short tutorial that used categories unrelated to self (red vs. white colored objects and snakes vs. birds). After the tutorial, each of the two IATs consisted of seven blocks of categorization trials, with 20 trials for practice blocks and 40 trials for data-collection blocks (see Figure 1 ). Each stimulus item was displayed until its correct response was made. The next stimulus item then followed after a 150-ms intertrial interval. The computer recorded elapsed time between the start of each stimulus word's presentation and occurrence of the correct keyboard response.
To encourage subjects to respond rapidly while making relatively few errors, the computer displayed mean latencies in milliseconds and error rates in percent after each block. All blocks were practice blocks except for the two critical blocks from which data were used to calculate the IAT effect. The IAT effect for implicit self-esteem was computed by subtracting the mean latency for the me+positive block from that for the me+negative block (
Step 5 -Step 3 in Figure 1 ). During data-collection blocks, stimulus items were drawn alternately from the me or not-me lists (oddnumbered trials) and from the positive or negative lists (even-numbered trials). Items from each category pair were selected randomly and without replacement so that all items were used once before any items were reused.
IAT Itenw
Idiogrciphic items. Before completing the IAT, each subject provided 18 me and 18 not-me items. Me items included first and last names, hometown, phone number, birth month, and birth year (see Appendix). These items presumably did not have positive or negative qualities apart from those that might have been gained by association with self. For not-me items, subjects were instructed to pick from lists of items comparable to the me items and to select items such that chosen not-me items were (a) familiar, (b) not self-identified, and (c) neither strongly liked nor disliked. After choosing these items, subjects viewed their resulting me and not-me lists and were asked to delete items that (in retrospect) seemed inappropriate or were misspelled. Subjects were allowed to delete up to eight items from each. leaving a minimum of ten per list.
Positive und negcrtive effective eind evaluative irems. Pleasant and unpleasant words were selected from the pleasantness-judgment nonns of Bellezza, Greenwald, and Banaji (1986) . Subjects were allowed to delete items from each list that they did not regard as pleasant or unpleasant, respectively. Positive and negative evaluative items (traits) were selected mostly from trait words that have been used in self-esteem questionnaires to represent high and low self-esteem, respectively. Subjects again had the opportunity to delete traits from each list that they did not regard as desirable or undesirable, respectively. Subjects could delete up to four items from each list, leaving a minimum of ten per list (see Appendix).
Data Reduction
IAT data for analyses were obtained only from the 40-trial datacollection blocks of Steps 3 and 5 (see Figure 1 ). Consistent with procedures introduced by Greenwald et al. (1998) . (a) the first two trials of each data-collection block were dropped because of their typically lengthened latencies; (b) a logarithm transformation was used to normalize the distribution of latencies; (c) prior to this transformation, latencies greater than 3,000 ms were recoded to 3,000 ms, and latencies less than 300 ms were recoded to 300 ms. Alternative treatments of outlying trials, such as using different boundaries to identify outliers, excluding them entirely, or even keeping them in the data set, had no substantial impact beyond sometimes adding noise to the findings. As previously noted, subjects 'None of the results of analyses to be reported would be altered by including the partial data of subjects who were dropped for having incomplete data. These subjects were dropped so that Table 1 's correlations would suffice to reproduce the present covariance structure analyses.
The procedure of completing self-report before IAT measures was used in the present series of experiments because it was suspected that completing the IAT measures first might be more likely to influence the self-report measures than vice versa. In other studies in the authors' laboratory, no systematic effects of the order of implicit and expl~cit measures have been observed. whose error rates for data-collection blocks of the IAT exceeded 20% (6 subjects) or who had mean latencies in excess of 2,000 ms (1 subject) were not included in analyses. 
Results
Implicit Self-Esteem
Initial analyses examined the effects of counterbalancing variables (order of the two IATs and order of the two data-collection blocks) on IAT effects. Neither counterbalancing variable had a significant effect. Overall, subjects responded much more rapidly when associating self with positive items (see Figure 2 ). IAT effects (mean latency for the self+negative block minus mean latency for the self+positive block) were strong for both the affective IAT, Cohen's d = 1.38, F(1, 141) = 61 7, p = and for the evaluative IAT, d = 1.46, F(1, 14 I) = 468, p = The mean IAT effects for the affective and evaluative measures did not significantly differ, F(1, 141) = 0.02, p = 2 9 . Supplementary analyses indicated that neither sex nor race moderated magnitude of either of the self-esteem IATs. all Fs < 1.
Explicit Self-Esteem
Means for the explicit self-esteem measures are reported in Table 1 , classified by race and sex. Race had small effects on explicit self-esteem measures, such that Caucasians and men tended to report higher self-esteem than Asians and women. Analysis of variance (ANOVA) of an average of standardized scores for the four self-esteem measures revealed that the effect of race was statistically significant, d = .36, F(1, 134) = 4.73, p = .03, whereas the effect of sex was not significant, d = .04, F(1, 134) = 0.38, p = .54. tively and significantly correlated with each other ( r = .43), at almost the same level that the four measures of explicit self-esteem correlated with each other (average r = .46). Measures of implicit self-esteem had typically weak correlations with measures of explicit self-esteem. However, all eight correlations were numerically positive, and five of t'he eight were statistically significant (average r = .17). With the one exception of its positive correlation with the semantic differential self-esteem measure, the BIDR measure of impression management had near nil correlations with both implicit self-esteem (average r = .06) and explicit self-esteem (average r = .08). The BIDR measure of self-deception functioned very similarly to the explicit self-esteem measures, correlating an average of r = .24 with the two implicit self-esteem measures, and an average of r = .39 with the four explicit self-esteem measures.
Relationships Betweer1 Measures of Implicit and Explicit Srlf-Esste
Using maximum likelihood analysis, two confirmatory factor analyses (CFAs) were computed, to determine whether the data for the implicit and explicit self-esteem measures were better fit by a model with two factors (implicit and explicit self-esteem) or one 14, p(close fit) = .MI. Because these two models are nested, a chi-square test of significance for the difference between them was possible. This test revealed that the two-factor model had significantly better fit than the one-factor model, &I, N = 145) = 17.90 ( p = lop5). In the two-factor model, the estimated correlation between the implicit and explicit self-esteem factors was .28 (see Figure 3 , left panel).
The less-than-close fit of the two-factor, six-variable model led to conducting an additional set of analyses with 2 four-variable models. The four-variable models omitted the two explicit measures that were more weakly connected to the explicit self-esteem latent variable of the six-variable model. For the four-variable analysis, a model in which implicit and explicit self-esteem were defined as separate, but correlated, factors (Figure 3 , right panel) fit the data extremely well, $(2, N = 145) = 0.55 ( p = .76), CFI = 1.00, RMSEA = .00, p(close fit) = 232. These statistics indicate close fit (see footnote 4). In comparison, the model that constrained all four self-esteem measures to represent a single factor had noticeably poorer fit, X'(2, N = 145) = 21.70 ( p = lop6), CFI = .86, RMSEA = .26, p(close fit) = .0002. In the two-factor model, the estimated correlation between the implicit and explicit self-esteem factors was .22.5
Discussiorz
Both IAT self-esteem measures showed, on average, strong self-positivity. In the self-tpositive conditions, subjects categorized items an average of 323 ms faster than in the self+negative conditions. The two IAT self-esteem measures were positively, but weakly, correlated with explicit measures of self-esteem (average r = .17). Two confirmatory factor analyses were consistent in interpreting implicit and explicit self-esteem as distinct constructs that are positively, but weakly, correlated.
There were no effects of subject sex or race (Asian vs. Caucasian) on the measures of implicit self-esteem, but there was a small effect of race (Caucasians higher than Asians) on a combined index of explicit self-esteem. There was a statistically significant effect of sex (men higher than women) on one of the four explicit self-esteem measures (SAQ), but an unweighted average of the four explicit self-esteem measures did not show a statistically significant sex effect.
A possible explanation for the race effect on explicit, but not implicit, self-esteem is that Asian Americans may present themselves modestly on self-report measures. Because such a possibility was anticipated, the BIDR measure of impression management was mcluded in Experiment 1. However, the BIDR impression management measure was essentially uncorrelated with either implicit or explicit self-esteem (see Table 2 ) and showed no differences as a function of race (see Table 1 ). Accordingly, the BIDR did not shed light on the observed higher level of explicit selfesteem for Caucasian than Asian subjects.
An additional exploratory examination of race and sex differences in the implicit and explicit self-esteem measures showed that the explicit-implicit correlation was higher for Caucasian men, r = .51, p = .02, than for the other three race-sex combinations, respectively rs = .06, .23, and .20, for Asian women, Caucasian women, and Caucasian men (all nonsignificant). Again, a selfpresentational interpretation of this difference in correlation magnitudes was suspected, but, again, lack of correlations of the BIDR impression management measure with the self-esteem measures provided no support for such an interpretation. Nevertheless, the observed greater explicit-implicit correlation for Caucasian men was intriguing enough to suggest that it would be worth examining in other data collections that provide the opportunity.
Experiment 2: Validating a Measure of Implicit Gender Self-concept Experiment 2 provided the initial use of the IAT to measure self-concept. This was done by replacing the valence attribute used in Experiment I with the nonvalence attribute of masculinityfemininity. As a second variation from Experiment 1, in addition to using Experiment 1's idiographic method of representing self with subject-specific items (first name, home town, etc.) Experiment 2 also used a generic format in which self was represented by first-person pronouns (I, me, my, mine, and self).
' RMSEA is the root-mean-square error of approximation fit index that has been described by Browne and Cudeck (1993) and MacCallum, Browne, and Sugawara (1996) . These authors characterize RMSEA < .05 as indicating close fit, .05-.08 as close-to-fair fit, .08-1.0 as mediocre fit, and RMSEA > .I0 as poor fit. The p(c1ose fit) statistic is like a nullhypothesis testing p value, such that values less than (say) .05 indicate rejection of the hypothesis of close fit.
%Although the one-factor and two-factor models in the four-variable analysis have a nested relationship, a I-df test for significance for their difference was not appropriate because the two-factor model had an extra degree of freedom, which was added because of a constraint imposed in the computational routine to keep estimated error variances nonnegative. The selection of masculinity-femininity for investigation in Experiment 2 afforded a known-groups validation strategy, to see if the IAT would be sensitive to gender self-concept differences between men and women that have been identified in previous research. For example, previous research has shown that men and women differ in self-ascription of traits measured by the Bem Sex Role Inventory (BSRI; Bem, 1974) and the Personal Attributes Questionnaire (PAQ; Spence, Helmreich, & Stapp, 1974) . Although these traits are commonly referred to as masculinity and femininity, they are also sometimes identified as instrumentality (more characteristic of men's self-concepts) and expressiveness (more characteristic of women's self-concepts-cf. Spence & Helmreich, 1979) . If the IAT validly assesses self-concept, it should detect the previously observed difference between men and women in these aspects of self-concept. It would do this by showing that women more strongly associate self with feminine or expressive attributes than with masculine or instrumental attributes, whereas men should show the reverse pattern.
Method Subjects
Students from introductory psychology courses at University of Washington participated in exchange for an optional course credit. Five of 66 subjects' data were discarded for having error rates in excess of 209'0, and another three were dropped for having incomplete data, leaving a total of 58 (30 women, 28 men).
Procedure
Procedures were similar to those of Experiment I. After being seated at a desktop computer in a small room, each subject first completed a set of three self-report measures of masculinity and femininity and then proceeded to the computer-administered IATs.
Questionnc~ires. Subjects first provided some demographic information (age and sex), and then completed the BSRI, the PAQ, and a semantic differential measure that used each of the IAT's six masculine and six feminine items (see Appendix) to define one pole of a 7-point bipolar scale. The 12 resulting scales were roughlgentle, competitivelcooperative. cold warm, independentldependent, toughltender, forcefullpassive, insensitive1 sensitive, stronglweak, unsympatheticlsympathetic, confidentlhesitant, hardsoft, and aggressivelpeaceful. The averaged response to these 12 items (scored from -3 to +3, with the second item of each pair at the high end) provided a bipolar semantic differential measure of masculinityfemininity. The PAQ provided both a bipolar measure and separate unipolar measures of masculinity and femininity, whereas the BSRI provided unipolar measures of each of masculinity and femininity.
IAT nzecrsures. There were two gender self-concept IAT measures. The idiographic gender self-concept IAT differed from Experiment 1's implicit self-esteem IAT by using six masculine (e.g., rough, competitive) and six feminine (e.g., gentle, cooperative) items in place of Experiment 1's pleasant and unpleasant items. The generic gender self-concept IAT differed from the just-described idiographic version by replacing subjectgenerated items for me and not-me with sets of five pronouns that were used identically for all subjects. Two procedural variables for the IAT measures were counterbalanced: first, whether subjects completed the generic measure or the idiographic measure first, and second, whether the self+masculine combination or the self+feminine combination was encountered first in each IAT. Idio~rirphic nze/not-me items. Before completing the idiographic selfconcept IAT, each participant provided six me and six not-me items to the computer program: first name, middle name, last name, home city, state, and country. To avoid confounding the self-other contrast with a malefemale contrast, first and middle names for the not-me category were constrained to be female for female subjects and male for male subjects. Subjects had the opportunity to delete one item from each of the me and not-me lists; home country was dropped to reduce the list to five if the subject opted to keep all six items.
Mtr.sc.ulirle irrrd ,feminine irenzs. Masculine and feminine IAT items were gleaned from the BSRI and PAQ questionnaires. These items are listed in the Appendix.
Pronoun n~ehzot-nze itenzs. Five pronouns represented the me category (I, me, my, mine, self) and another five represented not-me (they, them, their, theirs, other).
Results and Discussion
Experiment 2 was designed to compare the ability of implicit and explicit measures to detect the expected difference between men and women in masculinity-femininity of self-concept. As can be seen in Table 3 , both of the implicit measures, together with all six of the explicit measures, directionally showed expected differences between men and women. Women were generally more toward the feminine end, and men were more toward the masculine end, of all eight gender self-concept measures summarized in Table 3 . Nevertheless, the IAT measures had substantially larger effect sizes for this sex difference. That is, the feminine selfconcepts of women and the masculine self-concepts of men were more strongly evident on IAT measures than on self-report measures. The average effect size for the two IAT measures was d = 1.50, more than triple the average effect size for the six self-report measures (d = 0.42). Table 4 reports the correlations among Experiment 2's implicit and explicit measures. Additionally, a bipolar version of the BSRI was added to the data set (by subtracting the BSRI masculinity score from the BSRI femininity score), after observing that this index correlated highly with both the bipolar PAQ and the semantic differential measure. As a summary of Table 4 , the correlation between the two IAT measures was r = .68, the average correlation among the three bipolar explicit measures was r = 3 0 , and the average correlation between the two implicit and the three bipolar explicit measures was r = .32.
The correlational data just summarized suggested construct divergence between implicit and explicit measures of gender selfconcepts. Figure 4 summarizes a CFA that included the two IAT measures and the three bipolar explicit measures. This CFA was designed to determine whether the IAT and explicit measures were better interpreted as defining a single construct or as defining two distinct constructs. For the two-factor model shown in Figure 4 , the fit statistics were moderately good, g ( 5 , N = 58) = 6.60 ( p = .25), CFI = .YY, RMSEA = .075, p(close fit) = .27. This twofactor model's fit was in the close-to-fair category (see footnote 4). In comparison, the one-factor model that constrained all five measures to represent a single factor had a poor fit, X2(5, N = 58) = 13.93 ( p = .02), CFI = .95, RMSEA = .18, p(close fit) = .03.6 Experiment 2 demonstrated that IAT's gender self-concept measures were sensitive to expected differences between men and women. There was no reason to anticipate the finding that IAT measures would show greater sex differences than did the several explicit measures. A possible interpretation is that the self-report measures may be susceptible to self-presentation strategies that are different for men and women. Perhaps these differences can be understood by considering recent shifts in (at least, American) views of ideal women and men. The ideal American woman is now seen as more assertive than the ideal American woman of previous generations, and the ideal man is now seen as more sensitive than
The two-factor model required a computational constraint to assure that error variances were nonnegative. This computational constraint added a degree of freedom and precluded a test of significance for the difference between the otherwise nested models. It is nevertheless apparent from the fit statistics that the one-factor model has substantially poorer fit than the two-factor model. research are smaller than those reported in the 1970s. Compared with the mid-1970s BSRI and PAQ mean masculinity and femininity scores for college students that are summarized in Lenney's (1991) overview of sex role measures, the mean sex differences reported in Table 3 average only 62% of those from the 1970s. Unfortunately, because implicit measures of gender self-concept were unavailable in the 1970s, there is no way to determine whether sex differences on implicit gender self-concept measures might similarly have shrunk with time. However, if implicit measures are free of societal pressures that might explain changes in self-reported gender self-concepts, then the sex differences observed on present-day implicit measures (Table 2) might not be different from those that would have been observed in the 1970s.
Experiment 2 also supported the results of Experiment 1 by adding to the evidence that implicit and explicit measures assess distinct constructs that are nevertheless positively correlated with one another. The evidence of construct divergence between implicit and explicit measures is, by now, a familiar pattern in studies that include both types of measures (e.g., Bosson et al., 2000; Brauer, Wasel, & Niedenthal, 2000; Devine, 1989; Dovidio, Kawakami, Johnson, Johnson, & Howard, 1997; Greenwald & Banaji, 1995; Greenwald et al., 1998; Greenwald et al., 2000) .
Experiment 2 additionally showed that the IAT functions similarly as a measure of implicit self-concept in both idiographic and generic formats. The two formats were approximately equivalent in their sensitivity to sex differences. Further, the two formats correlated with each other at a relatively high level (r = .68) that approximates the average test-retest reliability of IAT measures in other studies. Experiment 2's finding of similar results for generic and idiographic formats of self-concept IAT measures suggests that the generic format is likely to be the more efficient. The difference in efficiency is a consequence of the idiographic procedure's requiring an average of perhaps 10 additional minutes to obtain subjectspecific information. However, an additional relevant observation is that the idiographic IAT measure tended to correlate more highly with explicit measures than did the generic IAT measure (see Table 4 ). The average absolute values of implicit-explicit correlations for the idiographic and generic IAT formats were, respectively, Irl = .33 and irl = .22. Related to this, the idiographic measure had a clearly higher weighting on the CFA's implicit self-concept factor (see Figure 4) , which indicates that it better defined that latent variable. These observations prompt hesitation in concluding that the two formats should be regarded as equivalent.
Experiment 3:
Prediction of Responses to Success and Failure Experiments 1 and 2 introduced IAT measures of self-esteem and self-concept and provided evidence for their validity in the form o f (a) CFAs of implicit (IAT) and self-report measures of the same constructs (Experiment 1 and Experiment 2) and (b) ability to detect known differences in gender self-concepts (Experiment 2). Experiment 3 took a different approach to assessing validity, building on prior findings that self-esteem moderates cognitive reactions to success and failure.
Previous research has shown that low self-esteem persons take negative feedback more to heart than do high self-esteem persons (Brockner, 1983; Brown & Dutton, 1995; Dodgson & Wood, 1998; Greenberg et al., 1992) . Compared with persons with high self-esteem. those with low self-esteem are expected to report lower mood and lower self-evaluation of performance after experiencing failure. Experiment 3 tested these expectations by exposing a subset of Experiment 1's subjects to either success or failure after they had completed their measures of implicit and explicit self-esteem.
There is no existing theorization to suggest that implicit and explicit self-esteem should function differently in predicting reactions to success and failure. Therefore, it was expected that Experiment 3 might show the two types of self-esteem to function similarly in predicting rcactions to succcss and failurc. At thc same time, because implicit and explicit self-esteem appear to be different constructs (present Experiment 1; also Bosson et al., 2000) , it was equally plausible that the two types of self-esteem measures would differentially predict reactions to success and failure.
Method
Subjects Experiment 3's subjects were a subset of 94 (30 men, 64 women) of the subjects who provided usable data for Experiment 1. After providing the measures of Experiment 1, they completed a task that gave them a success or failure experience. Forty-seven subjects were assigned randomly to each of the easy-task (success) and hard-task (failure) conditions. Procedure Success-titilure vczrinrion. After completing the two IATs as described in Experiment 1, subjects completed a paper-pencil task in which they were asked to identify, in a longer list, 20 names that should be familiar because they had appeared in news or entertainment media. To create the experience of success or failure, half of the subjects received a difficult version of the task and half an easy version. Each version contained 60 names, 20 of which had appeared recently in the media. All media names were selected from newspapers and web news summaries. The easy and difficult versions differed in the familiarity of the 20 critical names. Nonmedia names were created through recombinations of the media names. For example, Marilyn Jackson was created as a combination of Marilyn Monroe and Michael Jackson (two names from the easy version of the task).
Dependenr mecrsures. After completing the task, subjects were given an answer key and were asked to use it to determine the number of names that they had correctly identified and then to write that number at the bottom of the page. By scoring their own performance, subjects received feedback that was both immediate and anonymous. After receiving feedback for the task, subjects responded to questionnaire items that provided data for four dependent measures, in the following order: Mood-Subjects rated their current mood states using a scale developed by Brown and Dutton (1995) . Subjects indicated on a 5-point Liken scale the extent to which their current mood was describable by adjectives such as blue, proud, sad, happy, and worthless. Success-Subjects indicated on a single 7-point scale the extent to which they believed they had succeeded on the just-completed name-identificat~on task. Importance of Task-Subjects indicated on a single 7-point scale how important they thought it was to know current events (a measure of the importance of the ability measured by their just-completed task). Level of Aspiration for Future Performance-Subjects were informed that the task would be repeated with different names. They were then asked to indicate how many of the 20 critical names on the upcoming task they would hope to identify correctly. ltnplicit a n d Explicit Self-Esteem Measures
The implicit self-esteem measure was an equally weighted averaged of Experiment 1's two IATs, computed by standardizing each measure prior to averaging the two. The explicit self-esteem measure was a similarly standardized composite of Experiment 1's RSES and thermometer measures. These two explicit measures were selected from the four used in Experiment I because they best represented the explicit self-esteem factor of Experiment 1's CFA (see Figure 3) .
Results a n d Discussion
The manipulation of task difficulty succeeded in producing the desired variations in actual and perceived success at the nameidentification task. Subjects had on average 15.4 of 20 correct responses in the easy condition, compared with 6.4 of 20 in the difficult condition, t(92) = 11.64, p = 10-19. Even more importantly, subjects reported feeling much more successful after completing the easy (M = 5.9) than the difficult version (M = 3.2). t(83) = 7.48, p = 10-lo. If any of the self-esteem measures had been correlated with performance at the name-identification task, the success-failure manipulation would have been compromised. Fortunately, performance (number correct) was uncorrelated with implicit or explicit self-esteem within either the success (easy) condition (rs = .14 and -.04, respectively) or the failure (difficult) condition (rs = -.I2 and -.04).
If high self-esteem provides cognitive protection against the effects of failure feedback, then, compared with subjects with low self-esteem, subjects with high self-esteem should show smaller effects of the success-failure manipulation on the four measures of its impact: (a) judgment of having failed or succeeded, (b) current mood, (c) judged importance of the ability measured by the task, and (d) expected future performance at the task. This prediction calls for an interaction effect of self-esteem and success-failure on the four measures, such that higher levels of self-esteem should be associated with smaller differences between success and failure conditions on each measure. This interaction-effect prediction was tested with a two-step hierarchical regression analysis for each of the four dependent measures. Self-esteem and task feedback (suc-cess or failure) were entered on the first step of the analysis to estimate their main effects. On the second step, the interaction effect was tested by entering as a predictor the multiplicative product of self-esteem and success-failure (the latter dummycoded as 0 or 1). Results of the analyses of the four measures are graphed in Figure 5 .
Effects of Task Feedback (S~iccess-Failure)
Effectiveness of the success-failure manipulation was indicated by the occurrence of expected effects of the manipulation on all four measures. The largest effect, not surprisingly, was the already described effect on judgment of success at the task (Cohen's d = I .6O, p = 10 l o ) . The success condition also produced higher means on the other three measures: posttask mood (d = .48, p = .02), importance of the ability assessed by the name identification task (d = .54, p = .01), and performance aspiration for a repetition of the task (d = .5 1, p = .02). The theoretical significance of these main effects of the success-failure manipulation is that they establish the conditions needed to assess the interaction-effect prediction. That is, for any measure that shows a main effect of success-failure. the sell-esteem-buffering hypothesis predicts greater difference between success and failure conditions for participants with low self-esteem than for those with high self-esteem.
Mait1 Effects of Measured Sey-Esteem
Implicit self-esteem had no main effects, and only one main effect of explicit self-esteem was observed, an effect of explicit self-esteem on posttask mood ( Figure 5, second panel on left) . Regardless of task feedback condition, subjects high on the explicit self-esteem measure had more positive posttask moods, and this was a strong effect, regression /3 = .5 1, p = However, it is plausible that this result indicates only that the mood measure (self-ratings of positive feelings) and the explicit self-esteem measures (self-ratings of other positive attributes) called for similar types of self-positivity judgments.
Interaction of Sey-Esteetn atld Success-Failure
The focus of theoretical interest in Experiment 3 was the analysis of interaction effects involving success-failure and selfesteem. If high self-esteem participants have a cognitive protection against negative feedback, then (relative to subjects with low self-esteem) they should show reduced differences between success and failure conditions on measures that were affected by success versus failure. (This includes all four of Experiment 3's rating measures that were collected following task feedback.) For the data sets plotted in Figure 5 , these interactions should appear as a pair of slopes that define a > pattern (converging to the right). Figure 5 has three interaction effects that show this pattern strongly enough to warrant notice. In the upper left panel of Figure 5 , the difference between success and failure conditions in rated success was smaller for high-than for low-explicit-selfesteem subjects, interaction F(1, 80) = 2.60, partial r = .18,p = .I 1. In the two lower right panels, the >-shaped pattern can be seen for the measures of task importance, interaction F(1, 90) = 3.84, partial r = .20, p = .05, and future aspiration, interaction F(1, 90) = 3.64, partial r = .20, p = .06. In summary, Experiment 3's task feedback manipulation succeeded in establishing distinct experiences of success and failure. For implicit self-esteem, the expected effect of high self-esteem in buffering effects of failure was observed for two of the four posttask rating measures. Although p values for these two effects straddled the p = .05 level that is often treated as a boundary between noteworthy and ignorable results, any inclination to dismiss these findings should be tempered by noting that these two effects agreed with prediction in both direction and shape. To elaborate: A significant interaction effect of the type tested in Experiment 3 could have been produced by either a < or > pattern of the two regression slopes. The occurrence of the predicted slope directions might therefore justify halving the computed p values. Further, even with occurrence of the predicted directions of slopes, it would have been possible for these significant interaction effects to occur with slopes for the failure condition elevated above those for the success condition, rather than in the predicted pattern of success slope elevated relative to failure slope. Therefore, the finding that predicted interaction effects occurred with the predicted direction and shape prompts more confidence than the stated p values might otherwise appear to warrant.
Additional analyses were conducted using individual self-report and IAT measures in place of the standardized composite predictor measures that are presented in Figure 5 . With one exception, the results were entirely consistent with the patterns shown in Figure 5 . The exception was that the analysis of the mood dependent variable with the thermometer measure of explicit self-esteem produced an interaction effect ( p = .06) that was opposite in direction from prediction.
Even though the four analyses for explicit self-esteem yielded no findings for which the p value dropped below .05, it can be seen on the left side of Figure 5 that three of the four explicit measures-all except the mood measure-did display the predicted > interaction shape. The appearance of statistically stronger effects in the implicit measures than in the explicit self-esteem measures remains, for the present, unexplained. There was no theoretical reason, a priori, to expect that implicit and explicit self-esteem should produce different patterns or magnitudes of the predicted effect of buffering against failure.
Additional Data: Test-Retest Reliability
Experiment 1 showed that two self-esteem IATs with different sets of positive and negative items (affective words and evaluative trait words) correlated positively with each other (r = .43), and Experiment 2 showed that two gender self-concept IATs with different types of self and other items (generic pronouns vs. idiographic subject-generated items) correlated with each other ( r = .68). These two correlations provide a measure of stability of IAT self-concept measures in the form of correlations between parallel measures administered during the same session. This section describes additional data that provided a test-retest reliability estimate based on the generic form of the self-esteem IAT.
Subjects were students at University of Washington who participated in two of three experiments in exchange for course credit. All three experiments included a generic self-esteem IAT and the RSES. These additional experiments, which had the aim of examining relations of self-esteem to minimal group effects (Farnham, 1999) , were run in an academic term after the completion of Experiments 1-3. Fourteen subjects were excluded from the testretest reliability analysis for having error rates in excess of 20% for a critical block in at least one of their two IAT measures. Seven additional subjects were excluded for having less than 10 years of experience speaking English, and 1 subject was excluded as an extreme outlier (standardized residual of 3.3 for the regression of second IAT on first). Data were analyzed for the remaining 44 subjects (36 women and 8 men; these included 20 Asians, 22 Caucasians, and 2 members of other racial groups).
Subjects completed a generic form of the self-esteem IAT and the RSES twice during the same 10-week academic term. The generic self-esteem IAT used sets of six pronouns to define self and other and used sets of eight words to define pleasant and unpleasant (see Appcndix for the full sets of items). The average time between sessions was 8 days (SD = 14.9), and 5 0 8 of the subjects did both IATs on the same day (i.e., they participated in two different experiments on the same day). Order effects were tested separately for both the first and second IATs using a 2 (order of critical blocks: self+positive first or second, between-subjects) X 2 (type of critical block: self+positive vs. self+negative, within-subjects) ANOVA. Both IATs showed an order effect of the sort previously observed (e.g., Greenwald et al., 1998 , Experiment 1 ) such that larger IAT effects were observed when the first critical block presented the task combination that was easier for almost all subjects (i.e., self+pleasant). This order effect was significant for the first IAT taken, F(l,42) = 10.12, p = .003, but not for the second IAT, F(1, 42) = 2.06, p = .16.
Reliability
Test-retest reliability of the RSES was r = .65 (N = 44, p = 1 0~~) .
Test-retest reliability of the IAT self-esteem measure was r = .52, (N = 44, p = ,0003).
Other Arznlyses
Consistent with previous observations of small correlations between implicit and explicit self-esteem measures (e.g., present Experiment 1; Bosson et al., 2000) , the IAT and the RSES were 4. correlated weakly at both testings-r = .12, p = .46 at Time 1 ; r = .2 1, p = -1 7 at Time 2. For both the IAT and RSES, self-esteem scores were slightly lower for the second than the first test, but these differences were not statistically significant. The interval between testings did not affect difference between the two IAT measures ( r = -.21, p = .17). However, length of time between two administrations was correlated with the drop in score from first to second taking for the RSES (r = -.42, p = .005). That is, the more separated the two measures, the lower were the explicit self-esteem scores on the second test. Although potentially interesting, this result also has some mundane interpretations-for example, explicit self-esteem may have declined as final examinations neared. Sample sizes were too small to provide adequate tests of race or sex effects that could be compared with those of Experiment 1.
General Discussion
Summary of Findings
The interpretation of self-report measures-of self-esteem, selfconcept, or other constructs-is potentially complex because such measures can intermix, in unknown proportions, both valid indication of self-concept and self-presentational distortions. The IAT is an indirect measure that does not rely on introspection and has been found to be low in susceptibility to self-presentational distortion (Kim & Greenwald, 2000) . Although these properties make the IAT a potentially desirable measure for use in research, its establishment as a useful research measure depends on its meeting the usual psychometric standards for individual difference measures. The present studies provided such evidence-concerning psychometric criteria of stability and three forms of construct validity.
The present three experiments provide evidence of IAT measures' stability in the form of substantial correlations between allernale IAT test forms in Experiment 1 and Experiment 2 and a test-retest reliability estimate from the additional data collection. The average of these three stability estimates (average r = .55, using r to Z conversion) is slightly low for measures that are intended for use as accurate individualrespondent assessments. Nevertheless, this stability is satisfactorily high for research uses in correlational studies. The average r of .55 is also close to the average of stability estimates of IAT attitude measures that were previously reported by Greenwald et al. (1998) and by  average r = .64; summarized in the introduction of this article).
The present studies provided construct validity evidence in three forms: (a) known groups validity, (b) predictive validity, and (c) discriminant validity. Known groups validity evidence was provided by Experiment 2's demonstration that IAT measures were highly sensitive to known differences between men and women in masculinity and femininity of self-concept. Predictive validity was shown in Experiment 3's finding that IAT-measured implicit selfesteem predicted an expected buffering (for those high in selfesteem) on two of four measures of cognitive reactions to manipulated success versus failure. Discriminant validity appeared in findings from Experiments 1 and 2 and from the additional data collection-in all of these, low correlations between IAT measures and explicit measures indicated that IAT measures of implicit self-esteem and self-concept measure something different from what is measured by explicit (self-report) measures of self-esteem and self-concept.
Experiment 1 produced the unexpected observation that the correlation between implicit and explicit self-esteem was higher for Caucasian men than for Asian and/or female subjects. Because this result was obtained from exploratory analyses, it was not possible to give it a confidently interpretable p value. Nevertheless, this result seems worthy of eventual follow-up because of more general interest in understanding factors that moderate the agreement between implicit and explicit measures.
In summary, the present experiments provided initial evidence that IAT measures of implicit self-esteem and implicit self-concept (a) have psychometric properties of stability and validity that justify their use in research settings and (b) define constructs that are distinct from, although correlated with, nominally the same constructs as measured by self-report.
Other Research Using IAT Measures of Self-Esteenz or Self-concept
The first of the present studies was conducted in fall, 1996, and was reported informally well before it was submitted for publication as part of the present article. Consequently, implicit selfesteem and self-concept IAT measures have been used in other studies not only by the present authors, but also by several others. and Bosson et al. (2000) have reported additional studies that compared IAT and explicit measures of self-esteem. The report briefly summarized studies that used a single IAT measure of self-esteem, along with six self-report measures of self-esteem. Like the present research, reported weak positive correlations between the IAT and explicit self-esteem measures (average r = .18). Bosson et al. (2000) reported the most complete data set yet obtained that included both measures of implicit self-esteem (seven measures) and explicit self-esteem (four measures). Perhaps disappointingly, the seven measures of implicit self-esteem were not positively correlated with one another. Nevertheless, the Bosson et al. (2000) research did provide evidence for the value of the IAT as a measure of implicit self-esteem. In particular, they found (a) that the IAT had the highest test-retest reliability (r = .69) of the seven implicit self-esteem measures that they investigated, (b) that, similar to the present results, the IAT was consistently and weakly correlated with explicit self-esteem measures (average r = .21), and (c) that the IAT was positively and significantly correlated with three of six behavioral criterion measures for which Bosson et al. had described an a priori expectation of correlation with measures of self-esteem.
In a doctoral dissertation, Farnham (1999) reported the first use of the IAT as an experimental dependent measure. Each subject was asked to imagine being a member of one of two fictitious four-person groups. An IAT measure of attitude toward the group used the sets of four first names to represent each group and used pleasant and unpleasant words to represent the attributes of positive and negative valence. Similarly, an IAT measure of group -identification used the two sets of first names along with pronouns representing the concepts of self and other. The IAT identification measure showed that the fictitious membership group had implicitly become an ingroup (self was associated more with the membership group than with the other group); the IAT attitude measure showed the expected ingroup favoritism. In another dissertation, Haines (1999) similarly used an IAT self-concept measure as an experimental dependent measure. Haines's experiment found that women assigned to a powerful role in a simulation game increased their association of self with the attribute of dominance. Swanson, Rudman, and Greenwald (in press) used IAT attitude and self-concept measures in correlational investigations of groups that were defined by either an addictive habitual behavior (smoking) or a nonaddictive habitual behavior (vegetarianism). IAT measures of association of self with cigarettes or with nonmeat protein were correlated significantly with the respective behavioral measures of smoking and diet and were correlated more strongly with those self-report behaviors than were IAT attitude measures.
Gender identity has been the subject of several investigations that have used IAT measures of self-concept or self-esteem. investigated relations among self-esteem, gender identity, and gender stereotypes, finding that both women and men have own-gender-favorable implicit stereotypes that can be interpreted in terms of associations of self both with own gender and with favorable traits. Rudman and Heppen (2000) reported relations between women's romantic identity and self-esteem (both measured with the IAT). Their results led them to conclude that associating self with romance can be a hindrance to women's career progress. Nosek, Banaji, and Greenwald (2000) found that both men and women associated math more with male than with female gender and that women showed less association of self with mathematics than did men. Cook, Park, and Greenwald (2000) extended the result, reporting that men also associated self more with science and engineering fields than did women.
In the first study that used a self-concept IAT in a clinical setting, Gemar, Segal, Sagrati, and Kennedy (2000) administered a mood manipulation to (a) formerly depressed patients, (b) currently depressed patients, and (c) never-depressed controls. In their no-mood-manipulation control condition, a self-esteem IAT measure revealed higher self-esteem for formerly depressed than for currently depressed groups. However, in the sad-mood (experimental treatment) condition, IAT scores of formerly depressed patients were indistinguishable from those of currently depressed patients. Gemar et al. (2000) concluded that the IAT was sensitive to former depressives' susceptibility to automatic negative effects of mood variations.
A recent development in investigations with IAT measures is the use of balanced identify designs . Balanced identity designs test strengths of associations within all pairs of three concepts, one of which is self. Greenwald et al. (2000) described a set of correlational tests that assess the extent to which measures of association strength within triads of concepts are cognitively consistent, or balanced. In the first study to use a balanced identity design, examined the associations among self (vs. other), female (vs. male), and pleasant (vs. unpleasant) for women college students. In a theoretical article, Greenwald et al. (2000) summarized this and four additional studies that used balanced identity designs (Banaji, Nosek, Greenwald, & Rosier, 2000; ., 2000; Rudman et al., in press) . In all five studies, data that were obtained with IAT measures of association strength conformed to the pattern expected for cognitively consistent triads, whereas data obtained with explicit measures of association strength did not display such consistency. These findings from balanced identity designs add to the case for construct divergence between constructs measured by the IAT and those measured by self-report.
Conclusion
In 1995, Greenwald and Banaji concluded that measurement of implicit constructs had "not yet been achieved in the efficient form needed to make research investigation of individual differences in implicit cognition a routine undertaking." Optimistically, they forecast that "When such measures do become available, there should follow the rapid development of a new industry of research on implicit cognitive aspects of personality" (1995, p. 20) . The realization of that forecast no longer seems so distant as it did in 1995.
